Background-There is a paucity of randomized trials regarding diagnostic testing in women with suspected coronary artery disease (CAD). It remains unclear whether the addition of myocardial perfusion imaging (MPI) to the standard ECG exercise treadmill test (ETT) provides incremental information to improve clinical decision making in women with suspected CAD. Methods and Results-We randomized symptomatic women with suspected CAD, an interpretable ECG, and Ն5 metabolic equivalents on the Duke Activity Status Index to 1 of 2 diagnostic strategies: ETT or exercise MPI. The primary end point was 2-year incidence of major adverse cardiac events, defined as CAD death or hospitalization for an acute coronary syndrome or heart failure. A total of 824 women were randomized to ETT or exercise MPI. For women randomized to ETT, ECG results were normal in 64%, indeterminate in 16%, and abnormal in 20%. By comparison, the exercise MPI results were normal in 91%, mildly abnormal in 3%, and moderate to severely abnormal in 6%. At 2 years, there was no difference in major adverse cardiac events (98.0% for ETT and 97.7% for MPI; Pϭ0.59).
D
iagnostic testing for detection of obstructive coronary artery disease (CAD) is commonly performed each year in nearly 20 million patients. 1 Two common options for testing include the use of the standard exercise treadmill test (ETT), the use of ETT combined with single photon emission computed tomographic myocardial perfusion imaging (MPI), or, in patients unable to exercise, the use of MPI with pharmacological vasodilator stress. Despite its commonplace use, there is a limited evidence base with no randomized trials comparing the effectiveness of the standard ETT compared with an imaging-guided strategy as an initial diagnostic approach in symptomatic women. 1 Clinical practice guidelines recommend an ETT as the preferred procedure for the initial evaluation of women with suspected myocardial ischemia. 2 However, frequent reports detail limitations of the accuracy of the ECG in women, including a high false-positive rate. 2 As a result, current practice patterns are variable and include direct referrals of women to higher-cost procedures, such as MPI.
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A major challenge with the available evidence is that it is largely derived from observational data in which selection bias and other factors affect test selection and, in turn, may affect clinical outcomes. A compelling need exists for higher levels of scientific evidence, including more randomized trials, and this has resulted in increased attention toward developing targeted, prospective, comparative effectiveness research to more rigorously address the outpatient diagnostic evaluation of patients with suspected CAD. 1, 3 In particular, the evaluation of women with suspected CAD remains a conundrum because of their atypical symptom presentation, which often results in varied diagnostic practice patterns. The What Is the Optimal Method for Ischemia Evaluation in Women (WOMEN) trial was designed to evaluate whether a diagnostic strategy using ETT versus exercise MPI in women with an intermediate pretest likelihood of CAD affects 2-year posttest outcomes for major adverse cardiovascular events (MACE). 4 
Methods
The trial design was published previously. 4 A total of 43 cardiology practices (Appendix in the online-only Data Supplement) participating in this trial enrolled 824 women presenting for evaluation of suspected CAD. Women were eligible for the trial if they (1) had typical/atypical chest pain or ischemic equivalents (eg, dyspnea); (2) had an interpretable baseline ECG (ie, no significant resting ST-segment changes Ն0.5 mm); (3) were aged Ն40 years or postmenopausal; (4) were capable of performing Ն5 metabolic equivalents (METs) on the Duke Activity Status Index (DASI) questionnaire 5 ; and (5) were at intermediate pretest CAD likelihood. 6 Each site was provided with calculation of intermediate pretest CAD likelihood tables based on age and typicality of symptoms. 6 Women with an intermediate CAD likelihood were (1) aged Ն50 years with typical or atypical angina or (2) aged Ն60 years with nonanginal symptoms. Eligible women were judged to be at intermediate pretest CAD likelihood by the enrolling physician. Representative enrollment was blocked by age, with one half of the women required to be aged Ն50 years and one quarter aged Ն65 years. A site screening log recorded 2859 consecutively eligible women, of whom 29% were randomized.
Randomization
Telephone randomization occurred at the data coordinating center (Cardiovascular Clinical Specialists, Boston, MA), with baseline documentation of symptoms. A medical monitor supervised the eligibility and randomization process.
Clinical History Case Report Form
The baseline case report form was sent to the data coordinating center within 2 weeks of randomization and detailed clinical history, presenting symptoms, and cardiac risk factors. Menopausal status and baseline physical examination measurements were ascertained and entered on the case report form.
Health Status Measurements
The DASI is a 12-item questionnaire in which patients detail their activities of daily living and has been reported to be valid, reliable, and prognostic of subsequent cardiac events. 5 The DASI provides an estimate of peak exercise METs. 5 The Seattle Angina Questionnaire (SAQ) is a 19-item questionnaire that quantifies patients' symptoms, function, treatment satisfaction, and quality of life. 7, 8 It has been demonstrated to be valid, reliable, and prognostic of subsequent cardiac events. 9 SAQ subscales include physical limitation, angina frequency, angina stability, treatment satisfaction, and quality of life. Scores are scaled 0 to 100, with 100 denoting the best outcome (eg, fewest limitations, no angina).
The DASI and SAQ were collected at baseline and during follow-up.
Exercise Treadmill Test Procedures
Routine ETT was performed with the use of the standard or modified Bruce protocol. The ETT was continued until the occurrence of marked ST-segment changes, worsening chest pain, sustained ventricular arrhythmias, or excessive fatigue. Throughout testing, ST-segment changes, heart rate, and blood pressure measurements were recorded. Exertional chest pain or excessive dyspnea was also documented.
A normal ETT was defined as the lack of significant ST-segment changes with adequate exercise tolerance. An indeterminate ETT was defined as 0.5 to 1.0 mm of ST-segment changes, exertional chest pain, and/or submaximal exercise tolerance. An abnormal ETT was defined as Ն1 mm of ST-segment changes generally occurring in Ն2 leads. The ECG was interpreted by site investigators.
Myocardial Perfusion Imaging Procedures
MPI procedures were standardized across centers and consistent with published guidelines. 10 -12 Before trial initiation, sites were required to send representative MPI scans to the quality control laboratory for approval. All MPI scans were interpreted with the use of a 17-segment model in which each segment was scored with a 5-point scoring system (0ϭnormal perfusion to 4ϭno uptake). 13 Data on rest/stress myocardial perfusion and poststress left ventricular ejection fraction were recorded.
Average rest and stress doses of Tc-99m tetrofosmin were 11.6Ϯ5 and 31.2Ϯ6 mCi. MPI was performed as same-day rest/stress imaging. In 94 women, dual-isotope imaging was performed; average rest dose of Tl-201 was 3.9Ϯ3 mCi. Rest and stress images were motion corrected in 5% and 15% of patients. Attenuation correction was employed in 14% of images. During MPI, women were exposed to an average of 14 mSv of ionizing radiation, including 10 mSv for rest and stress Tc-99m and 24 mSv for dual-isotope MPI.
A normal, mildly abnormal, and moderate to severely abnormal MPI was defined as a summed stress score of Ͻ4, 4 to 8, and Ͼ8, respectively. The MPI interpretation was provided by site investigators.
Quality Control Laboratory
After completion of the index procedure, a copy of the rest and peak exercise ECG was sent to the quality control laboratory for review of data quality. Good to excellent data quality was defined as minimal baseline wander or motion artifact on the peak exercise ECG. Good to excellent quality and satisfactory quality were reported in 94% and 6% of ECGs, respectively. The rest and stress MPI scans were also sent to the quality control laboratory. A good to excellent quality MPI scan was defined as one with adequate radioactive count density and minimal image distortion due to attenuation or patient motion. 14 These criteria were met in 96% of women.
Follow-Up Procedures
Patients were contacted at 6, 12, and 24 months for ascertainment of trial end points and health status measurements. Follow-up contact was made by a central telephone center employing trained nursing staff using a scripted interview. The occurrence of downstream procedures (ETT, MPI, coronary angiography, and revascularization) was collected during follow-up. All diagnostic procedures were confirmed by site personnel. Coronary angiography and revascularization procedures were confirmed through review of the patients' medical records.
Five patients had testing cancelled because of symptom instability or marked ECG abnormalities (nϭ2 in the ETT arm, with failure to complete MPI in 3 patients) ( Figure 1 ). Nine patients randomized to MPI had submaximal exercise, underwent pharmacological stress MPI, and, on an "intention to treat" basis, were excluded. Physician or patient withdrawal of consent was reported in 22 patients because of a preferred testing or no testing approach, with no difference by randomization (Pϭ0.66). Women withdrawing consent agreed to a final survival assessment, with no deaths recorded during follow-up. A total of 16 patients (1.9%) were lost during follow-up.
Primary and Secondary End Points
The primary MACE was a composite of cardiac death, nonfatal myocardial infarction (MI), or hospital admission for an acute coronary syndrome or heart failure. Cardiac death was defined as (1) confirmed enzymatic evidence of acute MI with death ensuing within 24 hours; (2) sudden cardiac death defined as a witnessed or unwitnessed sudden death of suspected cardiac etiology defined as the primary cause of death on the death certificate; or (3) death related to an ischemic cardiomyopathy defined as end-stage CAD in a patient with a prior diagnosis of heart failure or defined as primary cause of death on death certificate review. Nonfatal MI was defined by hospitalization records noting biomarker elevations concordant with myocardial necrosis. For a nonfatal MI, the discharge summary diagnosis of acute MI was needed for defining this event. A heart failure admission was confirmed by review of the patient's hospital discharge summary with heart failure listed as a primary or secondary diagnosis. An acute coronary syndrome admission was confirmed as presentation of acute-onset chest pain co-occurring with ECG changes and documented as the primary diagnosis on the hospital discharge summary.
Secondary end points included hospitalization for any chest pain, follow-up worsening SAQ measurements, and all-cause death. SAQ subscales of angina frequency or stability scores of Ͻ50 were used to define worsening chest pain. 9 Site-identified end points were reviewed by an external clinical end points committee blinded to randomization. For each suspected end point, the site provided a hospital discharge summary or physician narrative to the clinical end points committee to classify primary end point occurrence. Clinical end points committee rules included review of each suspected end point by 2 reviewers. Discordance was resolved with a third reviewer for classification of end point status.
Sample Size Estimate
This trial was designed as a superiority trial of exercise MPI versus ETT for MACE-free survival. The sample size calculation was based on observational, nonadjudicated event data noting a higher rate of unstable angina and combined MACE in women undergoing ETT. 15, 16 The projected 2-year MACE rate was 3.2% for ETT and 1.0% for exercise MPI. This modeling resulted in a projected sample size of 412 patients per trial arm (␣ϭ0.05, ␤Ն0.80), calculated with the use of SamplePower (http://www.SPSS.com).
Procedural Cost
Diagnostic costs were a tertiary end point and were estimated by applying a nationwide reimbursement rate derived from the 
Statistical Analyses
Categorical variables were compared with the use of a 2 likelihood ratio statistic. Continuous measurements were com- The probability of MACE-free survival was estimated with the use of Kaplan-Meier survival analysis with comparisons performed with the log-rank statistic. A Cox proportional hazards model was employed to estimate the relative hazard of MACE by randomized test strategy, deriving hazard ratios and 95% confidence intervals (CIs). Prespecified subset analyses by DASI, age, and site were not significant and are not reported herein. Additional Cox models were employed to evaluate risk stratification with ECG and MPI results.
Follow-up angina status was compared with a 2 likelihood ratio statistic. Follow-up procedures were plotted with a Kaplan-Meier survival analysis. The estimated survival functions for first follow-up downstream procedure were compared with the log-rank statistic.
Index and follow-up procedural costs were summarized as mean (SD) and quartiles and compared with the Wilcoxon statistic.
Nominal P values Ͻ0.05 were considered significant.
Results

Clinical Characteristics of the Enrolled Women
Trial participants were predominantly middle-aged (medianϭ62 years), with the majority being postmenopausal (Table 1) .
Functional Capabilities
Women reported median METs of Ϸ12 on the DASI, with no difference by randomization (Pϭ0.71) ( Table 2) . From the DASI, women reported limitations in 0 (17%), 1 to 2 (35%), 3 to 4 (24%), and Ն5 activities of daily living (24%), respectively.
Exercise Test Results
Women exercised to an average 8.4 METs or into stage III of the Bruce protocol, indicating intact effort tolerance (Table 2) . Observed exercise METs were significantly lower than predicted METs by the DASI. Nearly one third of women exhibited Ն1 mm of ST-segment changes during exercise. Exertional chest pain occurred in 13% and 12% of women randomized to ETT and exercise MPI, respectively (Pϭ0.51).
For women randomized to ETT, the test results were normal in 64%, indeterminate in 16%, and abnormal in 20% (Figure 2 ). For the exercise MPI arm, the ECG results were similar.
Myocardial Perfusion Imaging Results
The MPI results were normal in 91%, mildly abnormal in 3%, and moderate to severely abnormal in 6% of women ( Figure 2 ). In women randomized to exercise MPI with an indeterminate or abnormal ECG, the rate of abnormal MPI findings was 28%. The median postexercise left ventricular ejection fraction was 68% (interquartile range, 62%, 76%), with only 4% having a postexercise left ventricular ejection fraction Յ50%.
Two-Year Major Adverse Cardiovascular Events -Free Survival
A total of 17 primary end points were confirmed, including 3 nonfatal MIs, 1 heart failure hospitalization, 12 acute coronary syndrome hospitalizations, and only 1 sudden cardiac death reported in 772 women (Figure 3) . At 2 years, MACE-free survival was identical (98%) for women randomized to the ETT or exercise MPI arm (Pϭ0.59). The observed 2-year MACE rate was 1.7% for ETT and 2.3% for exercise MPI. The relative hazard for MACE was 1.3 (95% CI, 0.5 to 3.5) for the exercise MPI arm compared with the ETT-only arm (Pϭ0.59).
For secondary end points, the overall rate of hospitalization for chest pain was 3%. By randomization, the 2-year rate of hospitalization for chest pain symptoms was 3% for women in the ETT arm and 4% for those in the exercise MPI arm (Pϭ0. 39 ). An additional 6 women died from noncardiac causes (ETT arm, 0.5%; exercise MPI arm, 1%; Pϭ0.39).
MACE-free survival was 99%, 97%, and 96%, respectively, for normal, indeterminate, and abnormal exercise ECG results (Pϭ0.016), indicating that this was a group with an observed event rate lower than one that might have been predicted on the basis of pretest CAD probability or anginal symptoms. For the ECG results, the results were similar for both randomized groups and are reported combined. We then devised separate Cox models for estimation of the relative hazard for MACE based on ECG and MPI results. In the ECG model, for women with an indeterminate ECG, the hazard ratio for MACE was 3.7 (95% CI, 0.99 to 13.79; Pϭ0.051), and for women with an abnormal exercise ECG, the hazard ratio was 4.5 (95% CI, 1.4 to 14.9; Pϭ0.012) compared with those with a negative exercise ECG (model 2 ϭ8, Pϭ0.016). In the MPI model, MACE-free survival was 99%, 91%, and 88%, respectively, for normal, mildly abnormal, and moderate to severely abnormal scans (PϽ0.0001). For women with a mildly abnormal exercise MPI, the hazard ratio for MACE was 16.5 (95% CI, 1.5 to 182.5; Pϭ0.022), and for women with a moderate to severely abnormal MPI scan, the hazard ratio was 21.8 (95% CI, 3.6 to 130.4; Pϭ0.001) compared with those with a negative exercise MPI (model 2 ϭ25, PϽ0.001). When women with a normal ECG versus normal MPI findings were compared, the 2-year primary end point rate was similar (Figure 4 ; ETT, 0.4%; MPI, 1.2%; Pϭ0.40). For women with abnormal findings, the 2-year primary end point rate was similar (ETT, 5.1%; MPI, 13.1%; Pϭ0. 19 ).
Follow-Up Health Status Measures
By 6 months, half of enrolled women were symptom free ( Figure 5 ). By 2 years, 60% and 65% of women randomized to the ETT and exercise MPI arms were asymptomatic, respectively (Pϭ0.25). All SAQ subscales were similar by randomized groups during follow-up (data not shown). Women reported a high level of physical functioning with few angina episodes per week. As well, mild angina and some reductions in quality of life were observed similarly in both groups. Women noted a consistently high level of treatment satisfaction throughout follow-up, regardless of strategy assignment. Cumulative incidence of worsening SAQ angina frequency or stability was 5% for both the ETT and exercise MPI arms (Pϭ0.75).
Downstream Procedural Use
Only 3 women had follow-up exercise ECG testing (exercise MPIϭ1 and ETTϭ2) ( Figure 6 ). Crossover to MPI was observed in 18% of women undergoing index ETT ( Figure 6 ). Among women randomized to ETT, the rate of crossover to MPI was 8%, 25%, and 43%, respectively, for those with normal, indeterminate, and abnormal ECG results (PϽ0.0001). Repeat MPI was reported in 9% of women randomized to exercise MPI. Among this group, repeat MPI was observed in 9%, 8%, and 15% for women with normal, mildly abnormal, and moderate to severely abnormal results (Pϭ0.52). Overall, 6% of women who were randomized to either ETT alone or exercise MPI proceeded to coronary angiography, with nearly half of this referral to angiography occurring within 2 months of follow-up (Pϭ0.98). Referral to angiography differed by randomized testing assignment; for those who underwent ETT alone, the rates were 3%, 7%, and 18%, respectively, for women with normal, indeterminate, and abnormal ECG findings (PϽ0.0001). In the exercise MPI arm, referral to angiography was 4%, 0%, and 29% in women with normal, mildly abnormal, and moderate to severely abnormal results (PϽ0.0001). Of the 10 women referred to coronary angiography with normal MPI, 6 had indeterminate or abnormal ECG findings.
Postrandomization Differences in Therapeutic Intervention
In the 6 months after randomization, changes in anti-ischemic therapy were similar by testing arm. No difference in the use or discontinuation of nitrates, ␤-blockers, statins, and antidepressant therapies was observed through 2 years of follow-up (PϾ0.20). Follow-up coronary revascularization occurred in 1.0% and 2.2% of women randomized to ETT and exercise MPI, respectively (Pϭ0.16). Of these, only 0.5% of women in the exercise MPI arm had an urgent revascularization after an acute coronary syndrome.
Diagnostic Testing Costs
Although index testing costs were higher for exercise MPI, downstream procedural costs were minimally higher for the ETT group (Pϭ0.0008) ( Table 3) . During follow-up, 81% and 89% of women randomized to ETT and MPI, respectively, had no additional diagnostic testing, respectively (PϽ0.0001). Overall diagnostic costs were 48% lower for the ETT compared with the exercise MPI group (PϽ0.001). 
Discussion
The principal finding of the WOMEN trial is that there was no incremental benefit of an initial diagnostic strategy of exercise MPI compared with standard ETT in symptomatic women with suspected CAD and preserved functional capacity who were able to exercise. We could not demonstrate an incremental prognostic benefit of exercise MPI in predicting clinical outcomes at 2 years compared with an ETT-only strategy. These findings represent the first randomized trial evidence comparing the effectiveness of standard treadmill exercise ECG compared with combined ETT and radionuclide imaging for women presenting for evaluation of suspected CAD. There has been a paucity of comparative effectiveness research to guide this common diagnostic decision. [17] [18] [19] [20] [21] The preponderance of evidence has been derived from observational registries supporting the superiority of exercise MPI over standard ETT alone, particularly for women. 2, [22] [23] [24] [25] [26] [27] As a consequence, the lack of randomized trial evidence has resulted in significant variability in utilization patterns and perhaps contributed to the frequent application of MPI approaches over the last decade. 1, 28, 29 The results of the current trial represent an important step forward in the development of prospectively derived scientific evidence to guide clinical decision making in the use of a diagnostic procedure and to provide both clinical effectiveness and cost efficiency data to address the appropriateness for stress testing in women with suspected CAD. We demonstrated that near-term clinical outcomes were similar for exercising women randomized to the ETT compared with the exercise MPI (Pϭ0.59). Thus, we failed to demonstrate the superiority of an exercise MPI compared with an ETT strategy. Despite enrolling women who were largely postmenopausal or aged Ն65 years, women presenting for a de novo chest pain evaluation had an observed event rate that was lower than one that might have been predicted on the basis of pretest CAD probability and anginal symptoms. Moreover, our MACE rate was lower than our a priori assumptions of a 1% rate for exercise MPI and a 3.2% rate for ETT. In a recent retrospective series of 516 patients with high exercise capacity, a similarly low cardiac event rate was reported, supporting the notion that differentiation of risk is ineffective in low-risk cohorts. 30 We applied the DASI as a pretesting decision node whereby patients were allowed trial entry after successful notation of Ն5 METs on the DASI. Such a threshold signifies that enrolled woman were similarly capable of performing activities of daily living, and hence this may be an important factor in explaining the observed findings. Similar negative trial results were also reported recently in low-risk diabetics. 31 The clinical implications of this trial results are noteworthy. For low-risk women capable of performing exercise, routine ETT without imaging appears a reasonable (and justifiable) first-line test resulting in 2-year outcomes equivalent to those achieved with exercise MPI. These results could have implications for the estimated 2 to 3 million women undergoing exercise MPI annually and would likely result in sizable cost savings within the noninvasive diagnostic evaluation (ie, 48%), leading to reductions in the societal economic burden of medical imaging and reducing unnecessary radiation exposure for a large sector of women presenting with suspected CAD. A trend toward higher overall costs with radionuclide imaging was similarly reported in a randomized trial of ETT versus stress MPI in 457 men and women. 30 In this report, diagnostic costs at Ϸ2 years were 9.4% higher with stress MPI compared with ETT (Pϭ0.062). 32 The patients enrolled in the WOMEN trial may have included lower-risk women than are widely encountered in routine clinical practice. Accordingly, it is difficult to generalize these results to a broader population of women at higher risk who might be appropriate candidates for MPI. The hazard ratio for MACE was higher for a moderate to severely abnormal MPI (21.8) compared with the abnormal ECG (4.5), suggesting a greater ability to detect risk for MPI versus the ECG results. However, with overlapping CIs on the hazard ratio for the abnormal ECG and moderate to severe MPI, definitive statements about improved risk detection cannot be made. Our sample size estimate was based on observational database evidence. 33 The lower rate of adjudicated end points has important implications for the design of future trials that are guided by observational evidence. 33 A post hoc sample size calculation revealed power of 15%, at a 0.05 significance level, on the basis of our observed primary end point results (PASS 2008). 34, 35 Thus, our study was underpowered to reliably detect a significant difference between these 2 testing strategies. The conundrum frequently facing physicians who refer women to diagnostic ETT is the high rate of ECG abnormalities, which is greater than that documented with MPI or other imaging modalities (ie, ECG versus perfusion abnormalities). 36, 37 In the WOMEN trial, nearly one third of women had indeterminate or abnormal ECG findings, whereas only 9% of MPI results were abnormal. Current clinical practice patterns often rely on direct imaging strategies for women. In fact, use of MPI has been one of the fastest growing Medicare procedures. 1 However, despite this higher rate of normal findings in women randomized to exercise MPI, no differences were noted in clinical outcomes and, importantly, health status measures. Thus, despite differences in the intensity of resources expended, both strategies appeared equally effective in clinical and patient-centered outcomes.
Although there was a trend toward higher use of downstream diagnostic procedures with the ETT strategy, the upfront exercise MPI costs were nearly 3-fold higher, and this difference was not offset during 2 years of follow-up. In general, there was a low rate of follow-up testing that occurred in Ϸ1 in 10 women. Thus, the index testing costs associated with exercise MPI exceeded any rate of selective follow-up testing with the ETT strategy. The result was significant fractional diagnostic cost savings (ie, 48%) for women randomized to ETT compared with the exercise MPI arm (PϽ0.001).
The WOMEN trial was designed as a pragmatic trial. Physicians were educated on accepted standards for ETT and MPI interpretation, but posttest management was left to the discretion of the patient's care management team. In some cases, the ECG-guided strategy served as a gatekeeper and led to selective, additional diagnostic testing, such as a crossover to MPI, with a graded downstream utilization ranging from 4% to 19% for women with normal to abnormal ECG results. The use of a noninvasive test as a gatekeeper has been frequently touted as a means to promote cost efficiency. 38 -42 Nearly one third of women with indeterminate or abnormal ECG results had MPI abnormalities, which was a rate higher than that noted for all women randomized to exercise MPI (10% abnormal). This higher rate of abnormalities supports a selective approach to testing whereby MPI would be recommended for women with abnormal ECG results or for those with exertional chest pain symptoms during exercise.
Trial Limitations
We observed few MACE during limited follow-up of 2 years likely because of the high exercise capacity of enrolled women. Longer follow-up and larger sample size are necessary to discern differences in low-risk patients. The limited number of events hampered our ability to perform traditional cost-effectiveness analysis. Selection bias was operational, with only 29% of eligible women enrolled. Detailed clinical data on unenrolled but eligible women are lacking and could help to clarify the generalizability of our trial findings to relevant female cohorts. It remains likely that the enrolled women were a biased cohort with site physicians less likely to randomize higherrisk women. Early dropouts were surprising, given that both ETT and MPI are commonly performed diagnostic procedures. 1 We performed multiple analyses in this report, which may result in the possibility of an inflated type I error rate; many of the subset analyses were inadequately powered.
Our trial hypothesis was that test findings would guide clinical practice patterns, leading to improved patient outcomes, and, specifically, that the choice of a diagnostic procedure would affect patient outcomes. This type of trial design may be more aptly applied to therapeutic intervention trials. The optimal comparative effectiveness trial for a diagnostic test may require novel designs linking test results with targeted therapeutic outcomes with an established clinical benefit for a given patient cohort. Our trial was designed to reflect "real world" diagnostic testing practices, and we did not employ a more detailed test interpretation, including non-ECG parameters. We relied on on-site interpretation of test findings and implementation of initiated treatment decisions based on exercise findings. The lack of clinical practice guideline-accepted best practices (eg, the observed low rate of coronary angiography) may have contributed to our null findings.
Conclusion
To date, the evidence base for diagnostic testing in women with suspected CAD has been limited, with no randomized trials to guide appropriate clinical decision making in the choice of noninvasive testing strategies. The aim of the WOMEN trial was to provide comparative effectiveness data for women capable of performing exercise testing in regard to whether the addition of imaging to standard ETT provided incremental clinical benefit over index ETT alone. The results of this trial demonstrated that an initial diagnostic strategy employing ETT only resulted in 2-year outcomes similar to those obtained with exercise MPI in low-risk women. The ETT-guided strategy resulted more often in selective follow-up testing compared with exercise MPI yet provided significant diagnostic cost savings (ie, 48%). Accordingly, among women who are capable of exercise at the time of planned diagnostic testing, our data support an initial ETT-alone testing strategy compared with an initial exercise MPI testing strategy. However, because our observed event rates were lower than those that would have been otherwise predicted on the basis of symptoms and pretest CAD likelihood, we cannot be certain that we missed a potential benefit of MPI that might have been discerned in a higher-risk cohort. Accordingly, future prospective trials are needed to clarify this further. Nevertheless, both the clinical and health economic implications of this trial are potentially profound and may help to further inform clinical practice guideline development and potentially healthcare coverage decisions.
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